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in the Hoheii Tauern that were still exploited in the 
Middle Ages. But at  the inicldle of the sisteeiitli century 
all the workings were covered by n glacier. In 1570 the 
sheet of ice had ti deptli of 25 meters, which increased to  
100 meters during the eigIiteentli century and then 
decreased. About lSS0 tlie depth was only 40 meters 
and lltter during periods of retreat, it lins coiiie to pass 
that the tl6l)ris of wrecked builclings linve reappeared 
aft.er having been int.cimd in t,lie ice dniost, 500 years. 

According t,o t.lie record of tlie cliurcli nt Grinclelwald 
there w i s  an nlniost. uniiit,errupt,ed series froni 1559 t.0 
1563, of winters wi1.h very little siiow and often w r y  wariii 
suiiiiiiers. ~ r o m  1565 to 15~0, on the otlier liiiiid, there 
was n period of very siiowy winters. Tiius in t.he middle 
of the cei1tui.j- or a.hou t! 1W.I tliere coiiiiiieiicecl :i period 
of est,reiiitl regressioii, cluiiiig which t,he lower g1:lacier of 
the Grindelw.?'ld did i iot.  pnss the upper rocks (die ol?er~i 
Fliihel , while iroiii 1565 on the u6r8s hare been increasing. 
In 15SO the glacier hegnn to 1xi.s~ heyoncl the rocks and 
to descend int.0 t,lie gorge: in 1554 the chapel of Ssint,r- 
PQtroiiellc \viis overt.iirned,24 and in 1 FjSQ a barn was 
destroyed : in 1593 the glacier reaclied to the rillnge, 
invaded two clialets nucl a large. number of lmriis? niid 
shifted the bed of the Blnck Liit,scliine and of the Rergel- 
bacli. A road hetween Ohrrwallis and Grindelwnlcl was 
lmried heneti.t.li the ice. During t,lw grent rrtretit, of 
the glnciers froiii 1SGO-1 SSO portims of t.liis rimd were 
seeti t.o mqqwar.2z 

A4ccordiiig to Hsiiii .it .is not possiblr, f o  str!~ ~ t I ~ 7 t t ~ f 7 i . c ~  .t(v 
are tzpproa.chi.n.g a i w w  ghcrtvkl prriod or ~to71,eth.er .IPC 1i.n m a  
to do wit7i, (I. Eoitp sfcubtlr ,t*firiatioir. iri th.c (rlnn'er )rtoiv~r;iYihts. 

THE BEMU.\TN8 OF ANClEXT FORESTS 1 3  SWEDEN. 

Sonic hntaniubs 1i:ive niniiitainecl that. Stv.etlen's cliiiiate 

Scaiiiliiiltriaii A! !IS wliiE-! otic iiiids t.hu (?\-idmt r!ui:iiti3 
has grown c@l:ll!Y bc?cansc; t,o-dap fl>I.cst.s (-N!t?lll- only I ) I l  t . h ?  

of fort!st,n tiint. lI:Il-i!  hll rl!?Strl)>-(>d. 111 f:\t't t.ho ro- 
se:l:.Chi?s il: $7,Y.!! i i~l l  ~ i ! ? ! : l l l l 1  :1.!')llz t'll4? (I;l<tl!i'JI <!l\p(Y Of 
tlic SC tin t 1 it i :i.vi il il -11 1 >< A I 1 i.1 1) Y t. i (: i! i r1.1.ly t 110s~ hy C i  11 v + 
lin,?6 hive ~>rorc?tl t,lia t, r:i.thclr r:weiit. reiiiaiiis of clc!:i.cl 
trees n m  to bc foaiiil nlmost. ~ s - i ~ i y v l i t ~ ~ !  : ~ l . ~ u v c ~  t,lie u p p r  
liniit of t,lic? coniftw. It i s  pnrficvlrrrl!y t?ra p i n m  (Pin tis 
si/~~r~fst.ris ) flmf h t r  w p r i d i r d :  thc! rciiiniiis of the spruco 
(P.i,nns uLips ) OP of the birches are rather rare. 

But obsnrmtions hare ulso shown that forests often 
spring up lqain. The t,ruth probably is tlint the forests 
u.lon0 their liniit of voget,at,ion. increase during a certain 
nuni'i;er of yoa.rs, following w1iicli nnotlior series of yea.rs 
with escessivc cold kills tlicni off. Tlicn after a new 
series of years with iiiild wintnrs they iigaiii bogin to 
grow up. 

But higher up in tlic region of birches and even above 
it we iind in t,lie swimips and bogs c unntibios of suhfossil 
piiic )rohnbly dnting from the "At\nnt.ic and sul~hor~!a.l 
poriijc \ " o f  S(+i*linlidCr during wliich the t.cnipr:ttutw wax3 
so high t,liat, 1mx4 nuts nintured in Lapland. From t.his 
tinit? iilso prr 15nbly tlnto tlio oaks burid in t.he snililg 
shores of the C ' l u i ~  ltiror in Verniland wliirdi one often 
finds tlier!l.C: burietl at, :I deptli of 2 to 4 nir:tcm heiieitth 
the surfaco of thc! soil in locdities iiiuch f:wt.hcr 1iort.h 
t.linn the. pnwnt limit. of tlie oak. 

w-e will 11CJt here go i1it.o further details concf!rtiing 
t;hese interc:st.inw c uestions to which a. final a.iiswcr 1ia.s 
not yet beon foiiih. 

CONCLUSION. 

Our researches have led to the result thnt there sxkt 
everywhere cliinntic variations of long and s71.ol.t durutim, 
but .it .is not possible to prove that the &mute of Europe has 
ch.m.ged for either better or worse d.uring historic times. 

P. S.-"As I ani closing these researdies [last signa- 
ture WRS printed Dec. 14, 19151 I am in recei t of the 
intmeatin mclnioir by Prof. J. W. Gregory "Is &e Earth 
Drying ug p 8 l J Z 7  which contains a criticisin of the theories 
put foiward by Prince Kropatkin and Prof. Ellsworth 
Huntiiigton that our enrtli is steadily Towing drier and 
drier. Gregory's researches have led im to tlie same 
roault I havo reached. "One fact, J J  he sags, 'i does seem 
to me to result clear1 from tho evidence; there have 
been many widespreaJclimatic changes in late geolouic 
t.iines, whle in historic times there has been no woryd- 
wide change of climate." 

VIOLENT EASTEELY WINDS AT TATOOSE ISLAND, WASH. 

By RALPH C. MIZE, Observer. 
[Dated: Weather Bureau, Tatoosh Island, Wash., Mar. 18,1816.] 

Wires and shrubber on Tatoosh Island received a 
hemy coating of ice driw the prevalence of a strong 
easterly breeze on the eaay morning of February 1, 
between easterly storms. The riggmg of the radio 
station was covered with from t to f inch, varying with 
elcvation from ground level to 250 feet above, and the 
ui?rial was torn awa by the escessive we' h t  of the ice. 

mately 75 feet, but t.he coating on the upper 175 feet 
 tis not appreciably diminished until it  was cracked 
by the swaq-ing of the cables, and torn loose by the 
unusual violence of the east-northeast storin of February 
3. Flying fragments of ice made travel dangerous in 
tho riciiiity of the radio station and the Wetither Bureau 
station throughout that day and night; and theframents 
broke all the easterly windows in the Weather Bureau 
building. The barograph record shows false rises of 
0.04 to 0.lOinch from 4:50 m. (when the officewindow 

up (see fig. 1). 

Thawing estended, B uring the day, to a heig 'gh t of approxi- 

broke) to about 7:30 p. rn. w g: en the window was boarded 

Fli i .  L-Dsrogram for Feb. 1-3. 1918, at Tatoosh Island, Wash., showing false rises on 
the W (r:EO-7:30 p. m.), doe to broken wmdow. 

2: Gngory, J .  IF: In The Geographical J m l ,  London, 1814,43: ZXX318. 
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!Clie average wiiicl velocity for Fehrnrirv 4 was GS.1 
miles, the 5-minute 111a.si11111111 was SS, and the estrrme 
for 1 minute wlls at the r& of 1.11 111ilt.s per horn.. In 
maxhiurn velocity alone, t,liis st,ori-ii k tici! wi t.li thr south- 
erly storm of December 17, 191.3, for secoiicl p1nr.e i m r l  
exceeded only by the storni of Decei:ibc.r 25. 1 9 0 s .  -4 
thorough unalysis would show this storiii to he in a11 
entirely different class froin the ot,lier s t.orins mcntionecl 
and show that niuch of the force of t,he easterly winds 
is confined to the inimediat,e vicinity of the station. As n 
matter of fact there is toomucli difference iu the charncter- 
istics of the easterly storiiis and t.hose of the storms from 

,south to northwest to allow of classii'ying the former ac- 
cording to registered velocity alone. In this discussion 

winds oI  iiiiire tlim 60 d e s  finin cnst-nort.heast without 
tlaniage. On the othcr lia.11~1, one vessel, whileinhound off 
Nmli Bay, wns pzwtially disniastecl in a southwest squall 
o f  f,6 niilcs. Ti1 t,lw latker case t.he increase in force was 
t o t l  sudtleri t.o perinits stliIiciento shortening of sail. In 
t.liis ~c.iiiiiect~ic~ii it  would appear tha.t the verifying 
\*c4iwit,y fur t.liis st.nt.ion should he greater for the nortli- 
enst. rd1t.r t.1i:i.i) for t,he southcast n-iiiclI ns a t  present. 

h1uc.h of t,lic force of t.lw t.ast.i?rly wind is apparently 
locd a d  due to the configurhim of tile st.r:iit. The 
shoreline. on tjlic sout,li side for 5 miles c;L%t,wurtl mt.ends 
alliiiist due east and west,. -4 study of t,Iic. iiiasiiiia in 
c:Lst.-iiorthesst winds almost. invnr idy  shows niore of the 
nort,lierly coinponent in the direction nbcrut t,he t inies 

TABLE 1 .-Hozirly u G ~ d  movsncn.tu and niaxhzon velocities at Tatoosh Islund, Tthsia. 
~ ..... ............. ..-. . .  .... 

1916. ---I- ... . 
obi movenlent.. .I.. 

Total muvement.. ... j6 
{Maximum velocity ...I 60 

..... 55 

Feb .16  aximuiii '. ve1ocit.y .... I.. . 
i 

1912. 
Total movl*!neiit.. ....... Dec. 1-{ ' lfasi!niim velocity ....... 

2 

.. .. 
.'S 
(io 

53 
5s 

.. 

.. 
- 

P. $1. I A. Y. 

3 

- 
I . .  ... 
5s 
01 

............ ..... 

........ 
............ ...... ...... 

....... ~ 

of their occurrence, suggesting that the increase in 
sl)rril is intlucecl by lntmd coni ression. There is no 
iiie:iiis of rlrtrrniiriing if thesc win& me stronger between 
thc st:rtion 31111 the near-hy c a p ,  but the ca le's effect 
in tlir strait c m  frcylirntly lw notetl. During t \ ie t h e  on 

.- E X .  1T; 1916 .- 

FIG. 2.-Barognun for ' Dec. 17, 1916. at Tirtoosh Islaud, Wash., chmterlstic 
other than easterly 3t that stslim. 

of stor1lls 
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ocFfi&. Number of days after the average date. 

after which the wind produces an off-shore wave of 
corn arativel slight intensity. 

other than east.erly is shown by the acconimnying 
barograph trace for December 17, 1913 (fig. 2). !Further 
study would be necrlecl to det8emine t;he clictract.eristic 
t.race, if any, acconipmiving tlie easterlies. 

A thorough st>udy of stoimis of this localitmy nwuld 
grt?nt,l?- iwrease the value of witrnings by allowing t.lierii 
t IO be issued enrlier and enabling t,he correct direct ion and 
force to be forecast inore frequent,ly. It, is itlso probdde 
t,liat t.ypes of pressure clianges ils shown on the barogrnpli 
records could be classified and report,eil by one word in 
such estent. of detail as to he of great value t.0 the fore- 
caster nt. thc 1list.ric.t. center. 

T%e genera 9 character of the pressure changes in storms 

Example 
La Craw, kls. 

, / ... 

WEATHER AS A BUSINESS RISK IN FARMING.’ 

Per ccnt. 
50 
40 
30 
25 
20 
10 

Amrage date ... . . . . . . . . . . . . - -. -. . -. . -. -. dpr. 26. 
0.25xstandard deviation. -. _. .. ..__ _ _  _._ Apr. 26+(0.2.5~11.0=Apr. 30. 
h5Zxstandard devjst/on.. . .._._. ______. Apr 26+t0.5?;<11.4)-Msy 1. 
0.67xstmdard deviation.. _......___._._ Apr. 26+(0.6;x11.41-XayG. 
O.%Xstmdard devptjon __.._._...______ Apr. 26+10 Siy11.4)-Msv9. 
1.28>(stmdard deviation.. . .. ._ .__. _ _ _ _ _  Apr. 20+(1:25~14.4)-Xajr 15. 

I I 

The autumn date when the rlsk of killiiig frost rises to a given per cent may he deter- 
mined by subtractin from the sverap date the numbers obtamed hy the use of the 
standard deviation ofthe date of first killing frat. 

The distribution of frost conditions in the United States 
Figure 2 shows the stmd- is indicated by figures 2 and 3. 

~ 

1 See Geographic31 Review, New So&, July, 1916,Z: &D. 

ard deviations of the dates of last killing frost in Spring. 
The isogrms were drawn froin the s tanclnrd deviations 
detcriiiiiiecl for 569 strations fairly well dist,ribut.ed over the 
count.ry. The lines arc of 1iecessit.y somewhat general, 
Figurc 3 is a siiiiilnr nittp OI t,he st,andnrcl deviations of 
Iirst killing frost in ttut.uiiin. 

To coiiiput,o thc t h c  amilnble for plant growth in a 
)roport,ion of t,hc years the iiiost satisfactory 

giveli iiic..thoc t is that hasrcl 011 the risk at each end. of t,he grom- 
ing season. If the chance of sitfet.y on a given date in 
Spring is one-hlf niid t.liat on a given date in Fall is one- 
hall’, t,he cha~iice of safety for the whole period betwxn is 
one-lidf iiiultipliril by onr-hnlf-tlinta is, one-fourth. For 
many impnrtant crops about a four-fift,hs chance of safety 
is essential for continued suc‘(iess. 9 period in Vc7hic.h t.he 
probabilit,y of no killing frost is four-fifths m d  of which 
tlie lwgiimiiig is definithlj- known may be cleterinined for 
any st.ntion tts follow: Givm 1.lw standnrd deviation of 
the c1at.e of last killing frost. in spring, tlie dttte upon which 
the. chruico of Idling frost, fdls t.o 10 pcr cent, niny hc det,er- 
mined from Tiihle 1. The tlat.i-! un which the c1i:iiice of 
Fdl k i k g  frost risrs ahore 1 IJ per cent niny be det~erinined 
froiii t , h ~  st,nndnrtl dcriiit.ion of tlic clntes of first Irilliag 
frost. in Fall wi(l T;t1.,lc 1. Thewfore, for any place t,he 
lciigtli of the arii.il:i.hle growiag senson (thti,t. is, nuniber 
of chvs for which the clinncc is four in fire), beginning at 
the c1nt.e when t.he frost. risk falls t.0 10 per cent.. is t.he 
number of days het,w-een this c1iit.e a.ncl the c1a.t.c on which 
t.he chance of fall frost rises to 10 per cent. Althoudi t,his 
niet,liod of det,erinining business risk is subject t.0 hiiita- 

FIG. I.-Fretluencv polyqon aiid most I J r O b d J k  iiormsl frcqiienry Curve of the date of 
last killing L’rosth Spring lor the combined records of 33 stations, romprising 823 01). 
servations. 

t.ions because of t,he shortness of the individual records, a 
careful esmiination of t,he records shows that in t.hc large 
the computed dates on wliicli the frost risk rises (or falls) 
to 10 per cent, when coni ared with t,he act,u:d number 

of 27,157 observntioiis the lnck of n,greeinent between the 
coniput,ed and counted cnscs was but! 1’7 in 10,000. 

Statenientss of risks based upon t.he resulbs of such a 
study ns t.liis slioulcl not be regarded n.s seasonid fore- 
cust.s. They simply represent,, as far as may he deter- 
iriinccl from the t1nt.n now nvailshle, t.hr chances tlie 
farmer niust nieet, if his husincss is t.0 be perninnently 
successful. The risks of loss which niay profitably he car- 
ried varies with tslie crop and the economic conclitionu. 
For tliose crops in wliich the early production resulbs in 
higher prices, e. ., gnrclen regetddes, a coiisitlcrnble risk 

long run. In  the case of other crops, e. g., corn, e d y  
produckion is of lit& or no advantqe, niicl the risk which 
can be assumed is much sniti.ller. 

The occnsiond occurrence of unfnvor.zl-,lc mcatlier coil- 
ditions is a risk which must be recognized by successful 
faniers. In the ca.se of pheno~iieiin whose distribution 
follows the “normal ltw of frec uoncy ” this risk m:yr be 

of determining the risk of frost, occurrence lins been de- 
scribed in this aper; the dist,ributkms of othcr phe- 
nomena seem to i e more complicitted, but, further studies 
along this line will doubtless result in determining a 
method of computing the rish from their occurrence. 

of occurrences, is a T-ery c r ose ngrrement. Froiii it t,ot4d 

may be assuniec f with frequent losses ttnd profit in the 

deterniinecl with a, fair degree o I f  accurncy. The nietliod 


